Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 06-121496 
(43)Date of publication of application : 28.04.1994 



(51)lnt,CI. 



H02K 15/12 
H02K 3/38 



(21) Application number : 04-270011 

(22) Date of filing : 08.10.1992 



(71) Applicant : TOSHIBA CORP 

(72) lnventor : KONDOTAKAO 



(54) METHOD FOR IMPREGNATING ELECTRIC APPARATUS WITH VARNISH 

(57)Abstract: 

PURPOSE: To provide the method for impregnating 
an electric apparatus with varnish, which prevents the 
formation of extra varnish at the outlet of the slot of a 
stator core at the inner diameter side and prevents 
the intrusion of the varnish from the connecting part 
of a lead cable when the varnish is impregnated in 
the pressure reduced state in the so-called a vacuum 
packing method and a degassing method, by which 
the varnish is impregnated under the state wherein 
the stator is covered with an airtight bag. 
CONSTITUTION: In a method for impregnating an 
electric apparatus with varnish, a stator comprising 
an iron core 2 and a winding 3, which is provided on 
the iron core 2, is covered with an airtight bag 6. 

Then, the pressure in the bag is reduced. Varnish 7 contained in the bag is made to 
impregnate into the stator under this pressure reduced state. In this impregnating method, 
self-fusing and-fixing insulator is wound around the entire connecting part of a coil-end part 
8 and a lead cable 4 before the winding body is covered with the bag. Specified insulator is 
made to cover the upper part thereof and fixed to the coil-end part 8. Insulating paper 23 
for preventing the attachment of the extra varnish is inserted and fixed at the slot-outlet 
part of the stator core 2 on the inner diameter side. The varnish 7 contained in the bag is 
impregnated into the winding body. 
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* NOTICES * 

JPO and NCIPI are no^ responsible for any 
daxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The coil object which consists of a coil formed in an iron core and this iron core is covered 
by airtight ******. It is the approach decompress [ approach ] the inside of that bag after this, and it 
was made to infiltrate into said coil object this varnish held in said bag in the state of reduced 
pressure. Insertion arrangement of the piece section of an insulation of the insulating paper which 
has the piece section of an insulation in which the good cut slot of the detachability over a vamish 
entered said coil object before the wrap with the bag to said stator-core bore side and the both ends 
between the bag bore sections is carried out. The vamish sinking-in approach of the electrical 
machinery and apparatus which is made to carry out heat hardening of the vamish with which it sank 
in into the coil and the slot after said bag covers a coil object and decompresses the inside of a bag, 
and is characterized by forming so that a vamish may stick to a stator-core both-sides end face and 
the slot outlet section. 

[Claim 2] The vamish sinking-in approach of the electrical machinery and apparatus according to 
claim 1 which covers the insulating material of a self welding property with a predetermined 
insulating material winding and on it, and carries out sinking-in processing of the whole connection 
of an end-winding tail and a **** cable line. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the vamish sinking-in approach of an electrical 
machinery and apparatus of having improved the approach of vamish treated for the coil object of 
the stator core of a djoiamo-electric machine. 
[0002] 

[Description of the Prior Art] In the electrical machinery and apparatus, for example, a dynamo- 
electric machine, stator vamish sinking-in processing which comes to loop around an iron core a coil 
is performed, and aiming at the insulation of a stator, heat-resistant improvement, improvement in 
reinforcement, etc, is performed. By the former, the dip coating to which that stator is held in a 
heating furnace and heat hardening of the vamish is carried out, the dropping sinking-in method 
which is made to trickle a vamish to a stator and is infiltrated were used as this kind of a vamish 
sinking-in art after being immersed in the vamish which consists a stator of thermosetting resin. 
[0003] However, by these sinking-in approaches, there was a fault of being in the vamish with which 
it was hard for a vamish to sink into the narrow parts between the strands of a coil, between a coil 
and a slot, etc., and moreover once sank in flowing out from a stator. In order to solve this problem, 
it was made the approach of replacing with the conventional vamish sinking-in approach, and the 
stator was covered with the airtight bag, where the inside of a bag is decompressed after holding a 
vamish in this bag, the approach of sinking the vamish in a bag into a stator was developed, and it 
has applied by Japanese Patent Application No. No. 23 1051 [ two to ]• This approach is described 
below with reference to drawing 10 thru/or drawing 14 R> 4. 

[0004] The stator 1 of a dynamo-electric machine loops a stator core 2 aroimd a coil 3, is constituted, 
and it holds the vamish 7 of requirements in the bag 6 while being covered, making and holding, as 
the inside-and-outside periphery of a stator 1 shows drawing 12 by turning up the bag 1 0 of the 
shape of a cylinder which has the airtightness shown in drawing 10 to the inside upper part. This 
back, by connecting opening of said bag 6 to a vacuum pump, and decompressing the interior in a 
bag 6, as shown in drawing 1 1 , a bag 6 is stuck to the inside-and-outside peripheral surface of a 
stator 1 , and the internal vamish 7 is infiltrated into a stator 1 . Then, where a stator 1 is covered fi-om 
a bag 6, it heats within a heating fimiace, and a vamish 7 is stiffened. 
[0005] 

[Problem(s) to be Solved by the Invention] Since according to the approach mentioned above vamish 
sinking in is performed where it could infiltrate the vamish 7 even into the narrow space between the 
strands of a coil 3 etc. and a stator 1 is covered with the airtight bag 6, since the vamish was 
infiltrated in the state of reduced pressure, the outflow of a vamish 7 can be prevented. 
[0006] However, even if it was in such a sinking-in approach, the room of an improvement was left 
behind at the following points. That is, if a vamish 7 collect on the slot outlet, its coil, and the section 
8 of a stator core 2 and heat hardening be carry out in this condition even if it stick a bag 6 to the 
inside and outside peripheral surface of a stator 1 , as show in drawing 13 , the vamish stuck to the 
perimeter of a bore side slot outlet of the above-mentioned stator core 2 will serve as an excessive 
insulating layer, and it will harden, and will also become the cause by which a crack occur by 
vibration and insulation fall during operation of a dynamo-electric machine. Moreover, in order to 
remove this, the finishing activity weis needed, and the problem which requires most time amovint for 
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this activity is produced. 

[0007] Furthermore, as shown in drawing 14 , the **** cable line 4 which has the protection section 
1 8 which carries out the braid of the fiber to insulating rubber and a front face, and grows into the 
terminal section and the front face of a coil 3 on them is connected. If this whole connection is 
covered with the predetermined insulating material 20 and the above-mentioned varnish is infiltrated 
in the state of reduced pressure A varnish invades from the terminal section of the insulating material 
20 of a connection, the **** cable line 4, and a coil 3, and a varnish takes invasion 21 further from 
the clearance between the protection section 1 8 (it changes with rubber) of the **** kale line 4, and 
core wire 19. Consequently, the vamish 21 which trespassed upon the after [ heat hardening ] 
clearance may harden, the **** cable line 4 may lose flexibility, and anchoring may be [ the 
attachment workability of the **** cable line 4 to a terminal block is bad, and ] impossible. 
Moreover, the **** cable line 4 which became hard breaks, and insulation falls. Furthermore, since 
the **** cable line 4 which became hard is inflexible, along with a coil end, inmiobilization of it is 
impossible, and it carries out lifting breakage of the resonance phenomena by vibration of a dynamo- 
electric machine. 

[0008] this invention be make in view of the above-mentioned situation , and both , when [ whose 
place make into the purpose prevent formation of an excessive vamish to a stator core bore side slot 
outlet in the so-called vacuum packing approach and the degassing approach of perform vamish sink 
in where a stator be cover with an airtight bag ] infiltrate a vamish in the state of reduced pressure 
further , it offer the vamish sink - in approach of the electrical machinery and apparatus which 
prevent invasion of a vamish from a **** cable line connection . 
[0009] 

[Means for Solving the Problem] After the vamish art of the electrical machinery and apparatus of 
this invention covers the stator which consists of a coil formed in an iron core and this iron core with 
the bag which has airtightness, The inside of a bag is decompressed, about the sinking-in approach to 
said stator of this vamish held in the bag in the state of reduced pressure, in front of a wrap, the 
whole connection of an end-winding tail and a **** cable line is covered with a predetermined 
insulating material winding and on it, and the insulating material of a self welding property is fixed 
[ the connection ] to a bag for said coil object at a coil and the section. Furthermore, insertion 
immobilization of the insulating paper for vamish antisticking excessive into the slot outlet part by 
the side of a stator-core bore is carried out, and it has the description at the place which infiltrates 
into said coil object the vamish held in said bag. 
[0010] 

[Function] If insertion arrangement of the insulating paper which cuts deeply to a both-ends side and 
has a slot is carried out while being turned up to a stator core and the inside upper part in a bag, it 
will be prevented that an excessive vamish infiltrates into an iron core bore slot outlet part. 
Therefore, fixing of an excessive vamish can be prevented, the insulating layer by the vamish being 
formed in a need part if the insulating paper is demounted after hardening of a vamish. Moreover, 
even the core wire of the above-mentioned **** cable line preventing invasion, even if it infiltrates a 
vamish in the state of said reduced pressure by winding the whole connection part of an end-winding 
tail and a **** cable line with the insulating material of a self welding property, a vamish comes to 
be pushed in to a part with the narrow coil inside of the body, and sinking [ of a vamish ] in is 
performed effectively. 
[0011] 

[Example] Hereafter, this invention is explained with reference to drawing 1 thru/or drawing 9 about 
one example applied to vamish sinking-in processing of the stator of a dynamo-electric machine. 
[0012] With reference to drawing 7 thru/or drawing 9 , the outline configuration of the stator 1 of an 
electrical machinery and apparatus is described first. A stator 1 loops a stator core 2 arovind two or 
more coils 3, is constituted, by the **** cable line 4 drawn from this coil 3, makes approximate 
circle annular to the whole, and is formed in it. Among these, by the shape for example, of a ring, a 
stator core 1 carries out two or more sheet laminating of the thin griddle which carried out two or 
more ****** of the slot 5 of open type to an inner periphery, and is formed. Moreover, inside this 
slot 5, as shown in drawing 9 , the slot insulation object 1 1 is equipped. 

[0013] On the other hand, said coil 3 uses polyester imide copper wire as a strand 12, winds, is 
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formed, as plurality shows the predetermined slot 5 at drawing 9 , it is held in a vertical bilayer, and 
the stator core 2 is looped around it in the condition of having been fixed by the wedge 13. 
Moreover, between the coils of a vertical bilayer, the layer insulation object 14 is inserted within this 
slot 5. Moreover, as shown in drawing 8 , a coil and 8 are orthopedically operated by **** 16, 
necessary connection between coils 3 is made in this coil and 8, and the **** cable line 4 is further 
drawn from the terminal section of a coil 3. 

[0014] Thus, as varnish sinking-in processing is made by the below-mentioned approach and this 
shows the constituted stator 1 to drawing 9 , the insulating layer 1 5 by the varnish is formed in the 
narrow space between strand 12 of a coil 3, and between a coil 3 and a slot 5. By this insulating 
layer, improvement in the strength in high temperature of a coil 3 or earthquake-proof reinforcement, 
fixing force strengthening of a stator core 2, and improvement in an insulating property can be aimed 
at. 

[0015] furthermore , since the excessive insulating layer be formed in the part of the iron core bore 
slot outlet which had become a problem conventionally , it prevent having become the cause of 
generating of a crack , a varnish invade to the interior of the **** cable line 4 , and it be say that the 
above-mentioned **** cable line 4 carry out hardening breakage with reference to drawing 1 thru/or 
drawing 4 about the approach of the prevented efficient varnish sink - in processing . The piece 
section 23 of an insulation into which the cut slot 24 the stator-core 2 laminating part and whose 
attaching part 25 corresponded \yent the insulating paper 22 formed in the configuration as shown in 
drawing 1 is respectively equipped with the inside perimeter of the slot outlet of a stator core 2 in the 
state of a wrap to the stator 1 first constituted by the stator core 2 by looping around a coil 3. 
[0016] Then, as shown in drawing 2 , upper limit holds in the opening 6a bag 6 with the airtightness 
carried out. This bag 6 is formed fi-om supple plastic film, and has the sufficiently bigger die-length 
dimension which is path size a little than the outer diameter of said stator 1 . Where a stator 1 is held, 
the lower part is turned up to the inside upper part, and a bag 6 (finishing [ in drawing 10 / 
explanation ] theoretically) covers a part for the inside-and-outside periphery of a stator 1 , At this 
time, requirements hold of the non-solvent type varnish 7 is carried out into the bag 6. 
[0017] The **** cable line 4 which connects with the terminal section 10 of a coil coil and this 
terminal section 10 by the activity which attaches a **** cable line before this activity as shown in 
drawing 6 is connected. This connection 11 Between the **** cable line 4 and the end-winding tail 
10 is wound around the thickness of homogeneity for for exeimple, the silicone tape or silicone 
rubber of a self welding property, and a sealing layer is made to form. A predetermined insulating 
tape is wound around the bottom, and the insulating layer 20 of the whole connection is made to 
form. 

[0018] Above-mentioned drawing 2 is drawing set in this condition, and it equips a coil and 8 
periphery sections with an elastic band 9 fi-om bag 6 outside, and it is made for a bag 6 to stick it to a 
coil and 8. This back, it connects with the decompression device which does not illustrate opening 6a 
of said bag 6, vacuum suction of the interior of a bag 6 is carried out, and heat hardening is carried 
out with the heating furnace which heat seals the connection section of opening 6a of a bag 6, and a 
decompression device, and is not illustrated in the state of reduced pressure in this condition. 
[0019] Since the interior of a bag 6 is continuing being decompressed by this as shown in drawing 4 , 
a stator core 2 and a coil 3 will maintain the so-called condition that the vacuum packing was carried 
out. It can be made to stick in this condition, since it has equipped with the insulating paper 23 which 
has the cut slot 24 in an elastic band 9 and inner circumference side by the inside-and-outside 
periphery of the slot outlet of a stator core 2 at a periphery, without an excessive varnish invading. 
Moreover, since the insulating material of a self welding property is wound around the connection of 
the **** cable line 4, invasion of a vamish can be prevented in the **** cable line 4. 
[0020] Consequently, it becomes possible to enter to the narrow space between strand 12 of a coil 3, 
and between a coil 3 and a slot 5, the vamish 7 held in the bag 6 preventing [ since the stator core 2 
and the coil 3 decompress, sink in, and ] invasion into the above-mentioned a slot outlet perimeter or 
the **** cable line 4. It holds in a bag 6 after an appropriate time, the vamish 7 with which it sank in 
by heating a stator core 1 and a coil 3 with the reduced pressure condition is stiffened, and the stator 
1 in which the vamish insulating layer 1 5 was formed is constituted. In addition, after stiffening a 
vamish 7, a band 9, a bag 6, and the insulating paper 23 are respectively removed from a stator 1 . 
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[0021] 

[Effect of the Invention] According to the varnish sinking-in approach of the electrical machinery 
and apparatus of this invention, it can perform varnish sinking in, where an iron core and a coil are 
covered with an airtight bag, and a varnish can be infiltrated to the narrow space between between 
[ of a coil ] strands, a coil, or an iron core so that clearly [ in the above explanation ]. Moreover, 
formation of the excessive insulating layer produced according to generating of Siwa in a bag etc. 
can be prevented by sticking an airtight bag to an iron core and a coil. Furthermore, a varnish 
invades in a **** cable line and it hardens, and it is abolished a fall and that break and insulation 
also falls [ of anchoring workability ], and they do the outstanding practical effectiveness so in 
accordance with removal of the excessive insulating layer needed in the conventional approach 
becoming unnecessary. 

[Translation done.] 
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* NOTICES * 

OPO and NCXPZ are not responsible for any 
damages caused by tbe use of this translation. 

1 .This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The top view of the insulating paper in which one example of this invention is shown, 
[Drawing 2] The front view in which traveling through a part and showing the condition of having 
held the coil and the iron core in the bag, 

[Drawing 3] The front view expanding, traveling through and showing the coil and the section in the 
drawing 2 condition, 

[Drawing 4] The front view in which traveling through a part and showing the condition of having 
been stuck to the bag by the stator, 

[Drawing 5] The front view expanding, traveling through and showing the coil and the section in the 
drawing 4 condition, 

[Drawing 6] The sectional view showing a part of connection of a **** cable line and an end- 
winding tail, and insulating condition by vertical section, 
[Drawing 7] The perspective view of a stator, 
[Drawing 8] A coil and the perspective view of the section, 
[Drawing 9] The partial cross-sectional view of a stator, 

[Drawing 10] The perspective view showing the cuff principle of the conventional bag, 
[Drawing 1 1 ] The drawing 4 equivalent Fig. showing the conventional example, 
[Drawing 12] The drawing 2 equivalent Fig. showing the conventional example, 
[Dra wing 13] The drawing 9 equivalent Fig. showing the conventional example, 
[Drawing 14] The drawing 6 equivalent Fig. showing the conventional example. 
[Description of Notations] 

2 — Stator core 3 — Coil 4 [ 6 ~ Bag 7 / 23 — Insulating paper 24 ~ The piece section of an 
insulation, 25 Cut slot. / — A vamish 8 ~ Coil end ] — A **** cable line, 5 — Slot 

[Translation done.] 
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DRAWINGS 




[Drawing 1] 





[Drawing 2] 
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[Drawing 3] 
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[Drawing 6] 




[Drawing 1 1 ] 




[Drawing 7] 
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[Drawing 13] 
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[Drawing 10] 




[Translation done.] 
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[Drawing 2] 



[Drawing 3] 
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[Drawing 6] 




[Drawing 11] 




[Drawing 7] 
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[Drawing 13] 
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(54) METHOD FOR IMPREGNATING ELECTRIC APPARATUS WITH VARNISH 

(57)Abstract 

PURPOSE: To provide the method for impregnating an electric 
apparatus with varnish, which prevents the formation of extra 
varnish at the outlet of the slot of a stator core at the inner 
diameter side and prevents the intrusion of the varnish from the 
connecting part of a lead cable when the varnish is impregnated in 
the pressure reduced state in the so-called a vacuum packing 
method and a degassing method, by which the varnish is 
impregnated under the state wherein the stator is covered with an 
airtight bag. 

CONSTITUTION: In a method for impregnating an electric apparatus 
with varnish, a stator comprising an iron core 2 and a winding 3, 
which is provided on the iron core 2, is covered with an airtight bag 
6. Then, the pressure in the bag is reduced. Varnish 7 contained in 
the bag is made to impregnate into the stator under this pressure 
reduced state. In this impregnating method, self-fusing and-fixing 
insulator is wound around the entire connecting part of a coil-end 
part 8 and a lead cable 4 before the winding body is covered with 
the bag. Specified insulator is made to cover the upper part thereof 
and fixed to the coil-end part 8. Insulating paper 23 for preventing 
the attachment of the extra varnish is inserted and fixed at the 
slot-outlet part of the stator core 2 on the inner diameter side. The 
varnish 7 contained in the bag is impregnated into the winding body. 
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